BROOKHIVEN Work Permit # DRL-2012-019/SS-2012-

NATIONAL LABORATORY

Work Order #
Job# Activity#
See “Instructions for Filling out the Work Permit” contained in the Work Planning and Control for Experiments and Operations Subject Area.
1. Work request WCC fills out this section. [] Standing Work Permit
Requester: Don Lynch | Date: 6/28/2012 | Ext.: 2253 Dept/Div/Group: PO/ PHENIX
Other Contact person (if different from requester): Carter Biggs Ext.: 7515
Work Control Coordinator: Don Lynch | Start Date: 07/09/2012 Est. End Date: 10/31/2012
Brief Description of Work:  Install additional cooling for RPC1 North and South Detector Subsystems
Building: 1008 | Room: IR | Equipment: RPC1N&S | Service Provider PHENIX Techs, RPC experts
2. WCC, Requester/Designee, Service Provider, and ESS&H (as necessary) fill out this section or attach analysis
ESS&H ANALYSIS
Radiation Concerns | X None | [ Activation | [ Airborne | [] Contamination ||:|Radiation | [] NORM | [ Other
[ Special nuclear materials involved, notify Isotope Special Materials Group | [] Fissionable/Radiological materials involved, notify Laboratory Nuclear Safety Officer
Radiation Generating Devices: | [] Radiography | [ Moisture Density Gauges | [ISoil Density Gauges | [CIX-ray Equipment
Safety and Security Concerns [J None [ Explosives [ Transport of Haz/Rad Material X Pressurized Systems
[] Adding/Removing Walls or Roofs [ Critical Lift [J Fumes/Mist/Dust* [] Magnetic Fields* [ Railroad Work
[ Asbestos* [ Cryogenic [] Heat/Cold Stress [J Nanomaterials/particles* [ Rigging
[ Beryllium* [ Electrical [ Hydraulic [ Noise* [ silica*
[] Biohazard* X Elevated Work [ Lasers* ] Non-ionizing Radiation* [ Security Concerns
[J Chemicals/Corrosives* [J Excavation [ Lead [J Oxygen Deficiency* [J Suspect/Counterfeit ltems
[ Confined Space* [ Ergonomics* [ Material Handling [ Penetrating Fire Walls [ vacuum
* Safety Health Rep. Review Required [ Haz, Rad, Bio Material Exceed DOE 151.1-C Levels - Contact OEM [ Other
Environmental Concerns X None [J Work impacts Environmental Permit No.
[J Atmospheric Discharges (rad/non-rad) (I:_—O‘ml; slr;d Use Insfitutional [ Soil Activation/contamination [J Waste-Mixed
[ Chemical or Rad Material Storage or Use [ Liquid Discharges [ Waste-Clean [] Waste-Radioactive
[ Cesspools (UIC) [ Qil/PCB Management | [] Waste-Hazardous [ Waste-Regulated Medical
[ High water/power consumption [ Spill potential [ Waste-Industrial [J Underground Duct/Piping
Waste disposition by: [ Other
Pollution Prevention (P2)/Waste Minimization Opportunity: XI No [ Yes
FACILITY CONCERNS X None [J Intermittent Energy Release
[ AccesslEgress  Limitations [ Electrical Nqi§e [J Potential to Cause a False Alarm [ Vibrations
[ Impacts Facility Use Agreement [ Temperature Change [ Other
[ Configuration Management [J Maintenance Work on Ventilation Systems [ Utility Interruptions
WORK CONTROLS
Work Practices
[J None [] Exhaust Ventilation | [X] Lockout/Tagout [ Spill Containment [ Security (see Instruction Sheet)
X Back-up Person/Watch [] HP Coverage [ Posting/Warning Signs [ Time Limitation [ Other
[ Barricades ] IH Survey [ Scaffolding-requires inspection | [] Warning Alarm (i.e. “high level”) [ Electrical Inspection Required
Personal Protective Equipment
[J None [ EarPlugs X Gloves [ Lab Coat X Safety Glasses
[ Coveralls [ Ear Muffs [ Goggles [ Respirator* [ Safety Harness
O Disposable Clothing | O FaceShield | [0 HardHat | [J Shoe Covers | [X] Safety Shoes | O High visibility clothsivest | [ Other
Permits Required (Permits must be valid when job is scheduled.)
X None [ Cutting/Welding [ Impair Fire Protection Systems
[ Concrete/Masonry Penetration IIJ:r!lliEéggmg/Core [ Rad Work Permit-RWP No
[ Confined Space Entry Et Electrical Working [ Other
Dosimetry/Monitoring
XI None [] Heat Stress Monitor [J Real Time Monitor [J T
[ Air Effluent [J Noise Survey/Dosimeter [ Self-reading Pencil Dosimeter [] Waste Characterization
] Ground Water ] Oy/Combustible Gas [ Self-reading Digital Dosimeter [ Other
[ Liquid Effluent [ Passive Vapor Monitor [ Sorbent Tube/Filter Pump
Training Requirements (List specific training requirements)
CA —Collider User, PHENIX Awareness, Working at heights
Based on analysis above, the Review Team determines the risk, complexity, and If using the permit when all hazard ratings are low, only the following need to sign: (
coordination ratings below: Although allowed, there is no need to use back of form)
ESS&H Risk Level: X Low [ Moderate [ High WCC: Date:
Complexity Level: [ Low XI Moderate [ High Service Provider: Date:
Work Coordination: [ Low XI Moderate [ High Authorization to start Date:
(Department/Division, or their equivalent, Sup/WCC/Designee)
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3. Both work requester and service provider contribute to work plan (use attachments for detailed plans)

Work Plan (procedures, timing, equipment, scheduling, coordination, notifications, and personnel availability need to be addressed in adequate detail):
See Attached Plan

Special Working Conditions Required (e.g., Industrial Hygiene hold points or other monitoring)
None

Notifications to operations and Operational Limits Requirements: No

Post Work Testing, Notification or Documentation Required: Commissioning and re-certification tests for operational integrity.

Job Safety Analysis Required: [] Yes [X] No Review Done: [X] in series [] team

Reviewed by: * Primary Reviewer signature means that the Review Team members were appropriate for the work that was planned, the Team visited the job site, hazards and risks
that could impact ESS&H have been considered and controls established according to BNL requirements. In addition, this signature indicates that applicable JRAs, FRAs, as well as
other planning documents have been reviewed and training requirements have been identified and recorded on this permit.

Title Name (print Signature Life # Date

ES&H Professional

F&O Facility Project Manager

Service Provider

Work Control Coordinator Don Lynch 20146

Safety Health Representative

Research Space Manager

Other

Other (PHENIX Escort)

Required Walkdown Completed

*Primary Reviewer

4. Job site personnel (Supervisor and workers) fill out this section.

Note: Signature indicates personnel performing work have read and understand the hazards and permit requirements (including any attachments) and all training required for this
permit is current/complete. Job Supervisor/Contractor Supervisor signatures also includes verification that worker training required for this permit is current/complete.

Job Supervisor: Contractor Supervisor:

Workers: Life#: Workers : Life#:

Workers are encouraged to provide feedback on ESS&H concerns or on ideas for improved job work flow. Use feedback form or space below.

5. Department/Division, or their equivalent, Line Manager or Designee

Conditions are appropriate to start work: (Permit has been reviewed, work controls are in place and site is ready for job.)

Name: Signature: Life#: Date:

6. Worker provides feedback.

Worker Feedback (use attached sheets as necessary)
a) WCM/WCC: Are there any changes as a result of worker feedback? [] Yes [] No

Note: See Work Planning and Control for Experiments and Operations Subject Area section 2.6.

7. Post Job Review/Closeout: Work Control Coordinator (authorizing dept.) checks quality of completed permit and ensures the work site is left in an
acceptable condition. (WCC can delegate clean up of job site to work supervisor.) The WCC ensures that the change process to update drawings, placards,
postings, procedures, etc., is initiated, if necessary.

Name: ‘ Signature: ‘ Life#: Date:

Comments:
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Work plan Attachment WP# DRL-2012-19/SS-2012-

RPC1 South and North Detector Subsystems, Cooling Upgrade
PHENIX IR, Bldg. 1008

Discussion

Prior to installation the RPC group had determined that the RPC1’s did not generate
sufficient internal heat to require active cooling. Passive cooling from the aluminum
skin and FEM covers was deemed sufficient.

Initial testing prior to run 12, while the station 1 vacinity was open, appeared to validate
this assumption, for both the North and South subsystems.

After the CM and MMS were moved to the run positions with stations 1 north and south
tightly closed, and after the magnets were energized it was determined that the operating
temperatures on the surface of the RPC1’s was higher than expected, suggesting
marginally high temperatures internally.

Subsequent measurements indicated that, while the RPC internal heat generation was not
in itself problematic, the higher local ambient temperature due to magnet operation and
other local subsystems was inhibiting the RPC1s’ ability to shed its own internal heat.
Early in the run tests were run using explosion proof blowers and flexible ducting to
force conditioned ambient cooler air through the station 1 vacinity from below and
exhausting above. These tests reduced the measured surface temperatures acceptably. It
was noted, however, that the measured temperature was directly related to the nominal
IR conditioned air temperature.

Caution: During all phases of the work described herein, maintain extreme care at
all times to prevent contact with the beam pipe.

Procedures

During run 12, we had a single blower/flexible hose crudely positioned to blow air
across the faces of the RPC1’s. In spite of this, the results were acceptable and we
were able to operate the RPC1’s without experiencing any significant thermal
problems.

It is desired, however, to add some margin for error (partial AC failure, blower failure,
flow distribution non-uniformity, etc.) to improve the reliability of the cooling system.

This summer we will add 2 more blowers, one each for the north and south, and refine
the flexible hose positioning to optimize air flow across the individual detector
subsystem octants.



Flow will be directed inward and upward from approximately 4:30 and 7:30 on both
the north and the south side.



RPC Station 1 North and South
Cooling Upgrade

6/20/2012 Y_ Slide # 1
PH- “ENIX 2012 Shutdown



RPC1 Cooling

‘
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Item Number 89685804

Brand Allegro
Type Axial Blower
Type of Power Electric (AC)
Inlet/Outlet Size 8
(Inch)
Cubic Feet per Minute 625 (Two 90 Bends); 650 (One 90 Bend);
(CFM) 900 (Free Air)
Horsepower (HP) 0.33
Explosion Proof Yes
(Yes/No)
Blower Casing Material Polyethylene
Number of Speeds 1
Maximum Voltage 115.00
Rating (V)
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Approximate Air flow paths for the North and South RPC1's
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6/20/2012

2012 Shutdown Schedule

Prep for shutdown
Define tasks and goals
Analysis and design of fixtures, tools and procedures
Fabricate/procure tools and fixtures
Tests, mockups, prototypes
Receive, fabricate, modify, finish installables

Review and approval of parts, tools, fixtures and procedures

Assembly and QA tests
AH Crane Upgrade (variable speed & wireless remote)
End of Run Party
Run 12 Ends
Shutdown Standard Tasks
* Open wall, disassemble wall, Remove MuID Collars,
- Move EC to AH, etc.
VTX Strip-pixel post run tests
FVTX post run tests
Disassemble VTX/FVTX services
July 4th Holiday
Open Station 1 North, remove MPC North for repairs
RPC1 North Cooling Upgrade
Temporary power patch for IR and AH lights and cranes
AH electrical power panel upgrades
Remove VTX/FVTX and transport to Chemistry Lab
Remove MMS & MMN vertical East lampshades
Summer Sunday (8/5) Prep and teardown
Summer Sunday (RHIC)

e
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2/1-6/25/2011

6/22/2012
6/25/2012
6/25-7/20/2012

6/25-6/30/2012
7/1-7/8/2012
7/9-7/27/2012
7/4/2012
7/9-13/2012
7/9-13/2012
7/16-7/20
7/16-9/15
7/30/2012
7/23-7/27/2012
8/1-8/7/2012
8/5/12
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2012 Shutdown Schedule (Continued)

MuTr South Station 1 work
Install access (Sta. lwork platforms)
Disconnect Cables, hoses etc, ID/label all
Remove FEE plates and chambers
Station 2 Terminators and manifold upgrade through
access opened by station 1 removal
MPC South repairs
RPC 1 South cooling upgrade
Labor Day Holiday
MuTr South Station 1 work (Cont'd)
Clean/install new MuTr Sta. 1 chamber parts and upgrades
(concurrent At RPC Factory)
Re-install chambers and FEE plates
Re-cable, re-hose and test
re-capacitation and air manifold upgrades
Station 3 North and South (upper half)
Repair upgrade, reassemble VTX/FVTX
Test, survey (at Chemistry and IR) and re-install VTX/FVTX
Substation breaker upgrade/test (CAD)
AH utility power distribution upgrade
DC West maintenance (replace window)
RPC stations 1 and 3, north and south maintenance
Other detector maintenance as required
Infrastructure maintenance as required
TBD prototype tasks
Open Station 1 North, re-install MPC North
RPC1 North Cooling upgrade (if not completed earlier)
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£/30-8/3{2012
8/6-8/10/2012
8/13-8/17/2012
8/20/-8/31/2012

8/20-9/15/2012
8/20-9/15/2012
9/3/2012

8/20/-9/7/2012

9/10-9/14/2012
9/10-9/28/2012

7/23-9/30/2012
7/23-10/5/2012
10/8-11/9/2012
8/20-9/30
8/20-9/30
9/15-10/15

As required

As required

As required

As required
10/16-10/26/2012
10/16-10/26/2012
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2012 Shutdown Schedule (Continued)

Veterans Day Holiday 11/12/201212
Pre-run commissioning and prep for run 13 11/1-12/31/2012
Prep for EC roll in 11/12-11/16/2012
Roll in EC 11/19-11/21/2012
Thanksgiving Holidays 11/22-23/2012
Prep IR for run 11/26-12/3/2010
Pink/Blue/White sheets 12/3-12/21/201
Christmas Holidays 12/24-25/2012
Start run 13 1/1/2013

(P = o _
6/20/2012 PH%)(,{:EN IX 2012 Shutdown Slide # 7





